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57) * comoosition suitable 'cr :ooicat a:oncaoon :o r-ammanan s^n 'cr -educing. *?:araing or 
etiminaong natr growtn is oroviced. *nicn :=rrons«s : 
') an effective amount of an ;n*!Ottor of qiutamme rrecaootism in mamrranan stun or -isir . and 
•) a cosmeocaily acceotaole venrae for :re inmottor. 



CM 
< 

CM 



BEST AVAILABLE COPY 



LU 



% 

Iff 

7 
3 



EP 0 53: 219 42 



HELP OF THE tNVE.S'HON 

" w e-.-ve«t c- re-ates :z a ccr-ocsit.ch ':r -c::cai acccat.ori to mam- ana." skm ~r -a* for recucng or re. 
aromg -air growl n. cr 'cr eummatrng unwanted -.air from :ne rannai.an :ocv surface. 

3ACKGRQUNQ TO THE INVENTION 

in recent years. there nas seen great emonasis on the oromotion. errancement. cr at "east maintenance 
of normal hair growtn o. :ne numan nead. particularly wnn men wnose nair -as started to receoe. as m maw 
rattern oaidness. or witn ootn men and women, as natr oecomes thinner wtin advancmg age. "o this end. the 
market m 'hair restorers' or 'baldness cures* s growing. 

There nas aiso for many years existed a demand for oroducts wmcn are caoaoie of removing unwanted 
" a,r sarticufariy from ctner oarts of trie oody. sucn as the tegs, armons ano face, w.tnout recourse to snaving. 
~nis oemano nas :een greater for women than for men. aithougn men wouio undouctediv weicome a means 
'cr oermanentiy cr semi-oermanentfy removing nair from the 'ace. :f orty to avoid the oauy need to snave. 

*he oroouc:s that are currently avanaoie for topical use m the removal of unwanted hair are mostly oastd 
:r. :h:ogiyco:iates as :.-e active frgrecient. Examcies are those avanaoie uncer the trace hames vEET and 
nair. ^-ogiycoitates \ih:t.cn :n tns rc:e as reducing agents at mgn on. :y reouc:ng c:suionice oonos m naif, 
'onowmg oenetranon .nto t-e follicular canai. wnere the nair .s weakerec -n the region aoove trie keratinizing 
;:ne. Tu e nair shaft can then creaK eff ,ust :e;ow the skm surface reavmg a soft smooth surface fee* to the 
skin. 

Hair growtn coes hot however cease and. since the nair -s sroken hear the skm surface, regrowtn occur* 
within a re-ative'v snort t me ana the cosmetic advantage >s thus rao«civ 'osl Recreatment with the thiogiy. 
:oiiate oroouc: :s then necessary, .f the treated skm % to oe mamumed m anatfiess-cc-ortion; ■ ■ 

Tk ere s consumer resistance to the use of thiogiyeoilatt nair removaj oroduct as skin rotation ts some* 
:.mes encountered. :ut as no alternative metnods of hair removal exist, aoart from snavmg and oJuckmq of 
"dividual natrs. vamry cemands that thtogiycoiiate-ccntaming products offer the most effective method, oar* 
ticuiarty for women, 'or the removal of unwanted hair from the oody surface. 

it is weii estaoiisneo t hat in most mammais. including man. nair does not grow continuously, out uncergoes 
3.cycte.of:aarvify..nvoivirg.aiter.nate oenods of growin and restr^e "airgrowtncyoecan oe divided mro three'. • 
--am stages, -ameiv: 

) an active stage known as anagen. curing wmch the naif 'ofiicie ce-e^ates oeeo .-to the cerma *nn 

:"e ce'is c? :-e ;u:3 Civicmg rarely ano Cifferenfatmg to form t*e rair. 

A a regress.ve stage Known as catagen. wnicn «s neraided oy tre cessat-on of mitosis, ana cur:.-- wnicn 
:~e 'o:nce regresses ucwaros tnrcugn the cermis ano hair growth ceases, ana 
"1 a resting sage Known as tetogen. m wmcn the regressed foiiice can cams a sman seconoary germ w<tn 
an unceriymg -an of tightly packed derma] oaoma ceils. 

~he meaooiism of the nair follicle dunng growth .3 not wen understood, it -as oeen estaoiisned on micro* 
cssec»d-h3ir 'ciiiaes that giucose is a major fuel wnicn the hair foiiicie recuses for rormai growth-arc that . 
;-ucose.'is not:o,xidised,:o.3ny l grea^extent..as.most.of it ^.convened a^acate. [See.- 'or example. AdacnrK..' 
L'no H. Glucose Metaoonsm of Growing ano Resting Hair Poilides. Am J Physiol (1968) 215. ■ 224-1239; ano 
3 *'iDon M P. Keaiey T Metaeonc Siudies on isolated Hair Poiliaes. J Invest Oerm 119911 96. 375-879]. 

In more njcent work, we nave snewn tiat suronsmgiy. the nair foiiide meiaoonses very tittle nod fuets. 
instead, giuamme has emerged as a major ruei which y^ids as much energy to the hair foidae as coes g:ucose. 
We have 31 so snown that giutamme <s largely metaoonsed to lactate, ana that the rate of hair growth n vuro 
witi onty matcn that seen n v-vo if ootn g:ucose ana gtutamme fueis are cresent at the same time. 

Armeo with tn s -.ew *nowieoge trat gmiamme :s imoortant to ncrmai rair growtn. we nave «ow srown 
: iat m m vitro excer-r-ents. the use of certain irthicitors wmcn :revent giuamme from oemg converted to actatt 
a; so interfere. wun hair growtn. it 'oiiows. that oy careful selection of an mnititor of at :east one of the steos m 
:he giutamme-iacate metaoonc oathway. particularly that concerned witn converting g:utamme to syfuvate. 
'ooicai aooncation of the -nnionor can recuce or retaro nair growth, or even e^mmate natf growth - altogether. 1 

"he mventton :a accorcmgty concerned w.tn the selection of one or more suostances that wni moauiate 
M ammaiian.na*r growtn oy mniOitmg at teast one of the enzymes involved m giutamme metaoonsm. 

U 4 furthermore envisaged that these suostances can oe emoioyed <n one of several Teatme^rs 'cr e?im- 
-atmg unwanted ha:r from the oody surface, or at least m reducing its rate of growtn. such as: 

• J a rwo steo jeatment m wnicn nair is first removed Oy a conventional metnod and then regrowtn ;re- 

• ented. oe rearced 3v suosecuent aooi:cation of the suostance; or 

i a one steo Teatment m wnicn the rate of hair growtn a reouceo. Oy asr-caron cf the c^cstance *'t*out 
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^•cassj/iiy oemg accomoanieo 5v rcnsecuenrai "air ross. 'or eiamoie in ceana growtn. 
"n# invention :s acccramgiy aiso concerned wttn :ne use of mnioitors 0/ gfutamme metaocusm m tf t naif, 
'oflide, :n retaramg or eliminating "air grcwtn. 

« oeriNmoH of the invention 

Accordingly, tre invention orovtoes a comoosition wnicn s smtaoie 'or *ooieii aooucation :o mammalian 
stun or nair for reducing or retaramg na»r growtn or for eliminating naif from me sum. «ntcn ccmoosition conv 
crises: 

'0 ) an effeaive amount of an mmoitor of gfuiamme metaooiism m t,*e nair follicle: ana 

>) a cosmetically acceotaoie venice 'or :ne <nniOitor. 



DISCLOSURE OF THE INVENTION 



"he invention *s concerned wan :*e selection of an mnioitor of giutamme metaoctism n mammalian skm 
:r naif, ano =ts too>cai aooncat:on 'or :re ouroose of reauc:ng or retaramg nair growtn or for eliminating natr 
;rowin attogetrer from mose carts of !*e mammanan oocy wrere unwanted nair ensts. 

"he inhibitor of Glutamme Metabolism 

~ w e oatnway oy wn t cn ^uamme s co."ver:ea :o pyruvate s snown -r. :*e fliagram ;e:ow. tr^e oatnway 
icmoris.ng a series of nterrred'a:es. eacn of *ntcn resents from tne activtfy of a setec::ve enzyme, as wiii be 
exoiameo .aterin ir.is soecrTcanon. 



GLUTAMINE 

f 

GLUTA.VIATc 
f 

Ji' -KETOGLUTARATc 

SUCCINYL Co A 
SUCCINATE 
FUMARATc 
MALATE 
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The compos tt ion according to me invention comprises an inmbttor of at 
conversion of giutamme to oyruvate. 

Eacn stao <n me conversion of g.'utam-ne ro oyruvate as s-own -n me above diagram * conraied Dy 
scecif ;c enzyme, ana mererore oy ntnxuciicn of an .-nrvo.ior fcr at .east ere of mese soecrf.c enzyme* g , w 
■jm.ne to oyruvate ccr.vers.on can oe naiteo or at 'east retaraeo ana, as a conseouence. n a * growth reduced 
-earaeo or even eliminated. This can oe achieved Dy topical aoot.cation to relevant areas of skin ana ha* o. 
3 comoosition ccmonsmg one or more selected <nntbitors. 

*Me .nmo.tor of giutam.ne metaco.sm can accordingly be seiectec from one or more of me foilow.na de- 
:endent uoon the enzym? to oe inhibited. 

as can oe seen from tne o.agram. giutamme <s first converted to giutamate. ano the relevant enzyme nere 
s giutammase. An example of a suitaoie giutammase mn.oitor <s 6-d<azo-5-oxonorteucjne. 

Giutamate .s tnen converted to a-ketogiutarate. and the retevant enzyme here s giutamate cenydroge- 
-ase. An examole of an mmb.tor of giutamate dehydrogenase >s >carfjoxy -5-bromofurotc aod. 

i-ketogtutarate >s tnen converted to succmyi CcA and the relevant enzyme nere s a**etogiutarate de- 
--arooiyiase. An eiamoie of a a-ketogiutarate decarooxyiase (nn.oitor .s a source of copper <ons sucn as coooer 
.11) acetate. 

Succnvi CcA .s men converted to succinate, and me relevant enzyme nere :s succmyi CcA syntnetase. 
Vi examote of a succmyi CcA synthetase mmortor s vanadium suionate. 

Succinate s men converted to fumarate ana the relevant enzyme nere -s succinate dehydrogenase. An 
example of a succinate dehydrogenase mnipitor s maionic acid. 

Tumarate «s tnen converted to rraiate. and the relevant enzyme nere >s fumarase. An eiamoie of a suitable 
\;marase inhibitor s me so- tartaric ac;d. 

Maiate <s men converted to oxaioacetate and the relevant enzyme nere >s maiate dehydrogenase. An ex- 
ample of a suitaoie maiate dehydrogenase .rhetor <s fluoromanc ac»d. 

Cxaioacetate-.s.men converted.to oyruvate and -the relevant enzyme- here .smai.e enzyme. An examow 
of a suitable maiate enzyme nntbuor is hyoroxymaionic acid, aiso referred to as tartromc acid. 

Maiate can aiso oe converted directly to oyruvate. and the relevant enzyme here s mane enzyme. An ex* 
ample of a suitable maiate enzyme mn.brtor ts nydroxymaiontc acid. 

The enzyme inhibitors mentioned are examoies of surtaole inhibitors of the relevant enzymes wn.ch otay 
3 oart .n the converse of gramme to oyruvate. ins understood that other enzyme mmpitcrs can oe emotoyed 
t mecomocsition-Qf-memvemjon. 

"he amount of the selected enzyme -nn-b.tor that can oe emoioyed m the comoosit.on according to the 
-vention 'or too.cai aopncation to sx.n or n 3 ir m orcer to prevent or at least retard conversion of giucamme to 
:/ruvate a an effective amount wn, C n can oe determined Oy tre man skilled ;n tne art. 

: t has oeen found out that suronsmgiy small amounts are suf f .cent for the .nn.bitor to oe af 'ective. fcVdence 
'or this unexpected efficacy s grven ater nerem. 

Accordingly the comoosit.on ccmonses oreferaoty not more man 5.0 wetgnt carts inmonor. and more ore- 
'eraoiy not more than i Z wergnt para inhibitor oer :00 volume oarts of the comoosnon. 

'he Cosmetically Acceptable Vehicle 

T he composition according to the invention aiso ccmonses a cosmetically acceotaoie venule to act as a 
Mutant, daoersant orcarnerfcr other materials present in the comoosition. so as :o facilitate meir dstrbution 
*nen me composition is applied to the mammanan skin ano/or n 3 ir. 

Vehicles other man water can maudeiiouidor solid emollients, solvents, numectams. thickeners and pow- 
ders. Examoies of eacn of these ryces of veniae. wn.cn can ce used smgiy or as mixtures of ere or more ve- 
hicles, are as follows: 

Emotireno. such as stearvi aiconoi. gryceryi monortc:rc:eate. rmk oii. cetyi aiconoi. socrooyt sostear- 
ate. stearic acid. :soouryt oaimrtate. socetyi stearate, oieyt a:conoi. soorooyi laurate. -exvi laurate. cecvi 
:ieate. ocudecan-2.ol. .socetyi aiconoi. etcosanyi aiconoi. oenenyi aicono*. ceryi oaimtate. s.i.cone o»s sucn 
as dimetnyiooiysiioxane. ai-n-ouM seoacate. isoorooyi mynstate. isoprooyi paimitate. ^sooroovi stearate. butyt. 
stearete. ooiyethytene g»ycof. ^ethyerte grycoi; lanoun. cocoe-outter. corn oil. cotton seed otrveon. oaum-- 
^ernei oil. raoeseed o.f. safftov-er seed on. evemng onmrcse on. soyoean on. sunflower seed Oil. avocado on. 
sesame seed on. coconut on. aracmsoii. castor o.i. acerytated tanonn aicenois. petroieum ( eiiy. mineral oil. ourvi 
'/nsu3te, isosteanc acid, saimitic ac«. isoorooyi i.noieate. laurvi 'acute, mynsryi lacate. cecyt oieate. mynsryi 
-r^ynstate: 

3 rooetiant3. sucn as orooane. butane, sooutane. dimetnvi emer. caroon dionoe. r>trous onde: 
Solvents, sucn as emvt a'conoi. .^etnyiene crvonce. isccrooanoi. acetone. e:-viene giycoi rrysnoetnyi 
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etner. ditthytene giycsi manooutytet N er. methylene giycoi monoetrryi einer. simethyi suboxide, ometnyi f 0 r* 
matrnde. tefranydrofuran; 

?owc«rs. sucn as c^aik. taic. 'uiiers earth, kaonn. starcn. gums, coiiddai silica sooxgm ooiyacrytate. ter- 
ra aikyi ana/or xaikyi aryr amr-onrun smec:::es. :.-em!cany moo if eo magnesium aiumin^m smcate. organ*. 
:aily moorfied montmormonite cav. ^yarateo aiumirium smcate. *umed Silica, carocxyvmyi ooiymef. soonjm 
^rooiymetnyt cetluiose. etnytene giycoi monostearate. ethylene giycoi distearate: 

cosmetically acceotaoie vemoi wiil usually form from to to 99.999%. oreferaoiy 'rom 50 to 99% 
:y w« t gnt of tne emuiSfon. ano tan. .n :*e aosence of other cosmetic adiuncor ?orm trie oaiance of the com- 
position. 

Hair lightening agent 

r he comoosition according to the invention can aiso ootionaiiy comonse a naif iigntenmg agent- 
it will be aooreciateo that following tooicai aooiication of the comoosition to remove unwanted nair. re- 
growtn of hair will generally occur uniess the comoosition >s reaooiied reoeatedly to orevent regrowtn. When 
the nair is normally oark tn coiour. regrowtn of hair at the sue of treatment w»i generally Be more roticeaoie 
•"an nairwmcn :s normally ngnt r cc:our. it can accordingly oe advantageous to incorporate m thecomoosuion 
;f t*e -rvention a nair ngntervng cr o:eac.h:r.g agent : at win ensure i^at any nair :rat cces regrow n itseif i^m 
n cc:our ano merefore -ess ncticeaoie. 

A oarttcuiarty creferreo nair lightening agemtrat can ootionaiiy oe emoioyed for :hu suroose <s kojic aod. 
A suitaoie amount cf kojic ac:C s 'rem O.t to 20% oy we^gnt of the comoosmon. 

Conventional hair removal ingredients 

*^e comoosition according to the invention can aiso ootionaiiy comonse a conventional nair removal. in- 
gredient sucn as rhiogiycciiate. <n an amount sufficient to remove unwanted hair or m an amount of less than 
:ms. Thus, .n soite of the resistance exoressed by some consumer* to tne use of conventional hatr removal 
oroduca sucn as those containing throgiycoiiate at high oh and available for examote unoer tne raoe names: 
*'EEf and "NAIR*. '.-ere can oe an advantage m comoinmg the enzyme inmbitors of the present invention 
*»tn thiogtyconate as a traditional rair remover, n oraer to obtain tne Oest results. Alternatively, a rwo steo 
sroceoure:can ce.emoioyed tn wnicn a conventional thiogtycoifate nair remover <s first aooned to the siun to 
remove unwanted ^air. ano then a comoosition accoramg to this invention. *itn or wunout furtner thiogiycoi- 
'ate. s aooned to the skin to eliminate nair regrowtn. 



Bj 



Antioerspirants and Oeodorants 

he comcosuion accoramg :c :.*.e invention can aiso ootionaiiy comonse one or more conventional ant»» 
serjoirant or ceooorant active suostances. wnicn can oe of oarttcuar value >.f tne comoosition i :o oe used 
on the unoerarm (axnia). Sucn csmoositions can tnus oe used reguiariy. fcr examoie on a oauy oasts on the 
-ncerafm. ^ot onty to orevent unwanted nair growtn. :ut aiso to.recuca.or e;;m:ra:e oersoiranon ancvor.to.re-. 
-uce or airrnnate ooay maiocour, . 

cx amoves of conventional ant>cersoirant aaives inciude astringent metallic saits. sucn as aiummium cnior- 
de. atumtnium cnloronyorate. activated for aged) aiummium chtoronydrate (atso known as AACH) and z:rco» 
"'um saits as are reguiariy useo >n antioersoirant ; no ducts. Alternatively, witht^e current trend away from using 
astringent metallic salts, more narurai antioersotreno'. sucn as weter*aosoroent matenais. wmcn function oy 
aosoromg persoiration as >t emerges from tne smn surface, rat ner than oreventmg .ts emergence oy Diodung 
the seoaceous ducts, are now gaining in ocouiarirv. £xamoies of water aosoroent anccersoirant matenais m- 
-ude ooiymers that oossesses t^e aomry to aosoro an amount of moisture a: :east eauai to their own weight, 
sucn as cnemicauy moaif ed cesiuiose 'or eiamoie AKUCELL Trade marn). c~ss-»inkeo carooxymemvtceiiu- 
ose. for eiamoie AQUAlCN ^Trace Marm and caroorymetnytated ootato starcn. 'or examote FOXSCRB. 
{Trade Mark). 

Examotes of cor*vem onat deooorants^nauce anti«mi crooiet ece^ts. sucn as cetwtrmet nv*amrponfym era-- . 
r"ide. cetytoynotnium cricnoe. s^CJum s-'aurovt sarccsme. 3.4.4:-trcntorocaroanntce. ano 2.^. , * , -ir ( cnicr>2*- 
'ycroxydiohenyi ether. 



OTHER OPTIONAL SWN BENEFIT VUTERJALS ANO COSMETIC ADJUNCTS 



» oartiCu:ariy ccrven »rt 'crr^ cf the comoosition accoromg :o the 'nveni-cn s an emuiSion. " wn ( c-. lase 
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an 04 or o.iy macenat *«i nor rra.lv :e orient. together w.th an emuurfier to orov.de o<tn*r a water-.n-o* err** 
s«on or an od-.n-water emuisicn. :eoeno.ng ;argeiy on tne average nydroondie-iyeonriic satance (HLfl) o# the 
efnuiarf ( «f emoioyeo. 

5 OH oroHy material 

-he comoos.fon according :o tne invention can ootonaiiy comonse one or mom oils or other matanats 
lav.ng »ne orooernes of an on. 

Ejumeies of su.caoie o.is .naude m.nerai o.t ana vegetaoie oJs. and o.l matenais. sucn as (ho M «reatfy 
;rooosed here.n as emoii.ems. Other o.is or o.iy matenais =naude s.ncone c.s. ootft vo.at.te an d norwo.Ue 
sucn as ooiyotmetnyi snoxanes. «••<■•• 

'he od or o..y matertai. *nen orasent for tne ourooses for 'orm.ng an em W $i 0 n. normally form uo to 
30%. oreferaely from 10 to 80% by votume of the ccmoositjon. 

■5 Emulsifief 

^e ccmoosit.cn accorc;ng :o ;-e invention can a:so cononaiiy comor.se one or more emutsrfier* the 
:no.ce of *n. C n w..i rcrmaiiy eeterrr:ne wnetner a water-n.on 0 r ano od-n-water emuis.on s for med. 

.Vhen a *aief-.r...i.i emuision is reou.red. i.te cnosen emuisifier or emuisrfiers snouid normally have an 
iverage ML9 vaiue of 'rom i to 6. When an ct-.n-water emuwon .s reouireo. a cnosen emuis.fier or emui$,f «n 
snouid nave an average r*iS va:ue of >6. 

Examoses of su.tac:e emuisifier? are set seiow .n *at)ie 2 m wn.cn tne cnem.cai name of the emutarfiefs 
s grven together w.tn an examoie of a trace name as commercially available, ano the average HLfl value* 
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Table 1 



Chemical Kama 
of &ui«i£ier 



Trade Kaae KL8 Value 



Sorbiran trioleate 
Sorbitan cnstearace 
Glycerol monooieace 
Glycerol xonostearace 
Glycerol monoiauraee 
Sorbican sesquicleace 
Sorbican rr.cnocieate 
Sorcican .Tcncscearace 
Pcicxyechylene ' 2 ) 
scearyi ecr.er 
Poioxyechyiene sorbicci 
beeswax derivative 
PEG 2C0 diiaurace 
Sorbican .T>cnopai:rucace 
Polyoxyechylene -'3.5) 

nonyL pnenol - 
PEG 200 monoscearace 

Sorbican rxr.ciaurace 
PEG -400 dic.eace 



?o iy o xy e c . w .y 1 er.e ' 5 
mono srear ace; 

Poiyoxy ethylene 4 ; 
rnonoscearace 

Polyoxy ethylene 4 ! 
echer 



Arlacei 35 
Span 65 
Aldo MD 
Acmui 34S 
Aldo MC 
Arlacei 33 
Arlacei 30 
Span 50 

3ri: '2 
G-17C2 

Enerest 2622 
Arlacei 40 

E-wigerr 9.0.3; 
Tegescer PEG 

2 00 MS 
Arlacei 200 
Te^es-er PEG 

4 0 0 - ZC 
Ethox.ac 6.0-16' 
TVeer. 51 



1.3 

2.7 
2.3 
3.3 

4.3 



4.9 

6.3 
6.7 

7.3 

3.5 
3.6 

3 . 5 



9 . 6 



?o iy cxy e z hy 1 e n e 



^oncoieace 



;Veer. = ; 
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PEG 300 -onooieAre Meucrcnyx 334 ;o.4 

Polyoxyechy ien« (23} 

soroi.an tr^srearace ?^een 65 13.5 

?olyoxyec. h .y iene '20) 

sorcitan :n:ieace T\*een 35 11.0 

Polycxyecrr/lene ,3) 
•o monoscearace >*yr; 45 11.1 

PEG 400 mcnooleace Everest: 2546 11.7 

PEG 400 rnonoscearace Tegescer PEG 400 11.9 

>5 Polyoxyechyiene 10 

monooleace St.^ofac C/20 12.2 

Polyox-.- 3Chyiene 10 ) 

scearyi eerier 3ri; "5 12.4 

:o ?olycxyecr.ylerie 10. 

recyl ec. u .er 3n: 55 12.3 

?olyoxyec. u .yiene ' 9 . 3 J 
;s occyl phenol Trircrr X-IOO" 12.0" 

Polyoxyec. Xylene 4 ) 

sor5i:an rxjr.ciaurace TVeen 21 13.3 
PEG 600 r^oncoleace £meresc 2660 13.7 

PEG' 1000' dilaurace :<esscc 13.3 

Polyoxyechy iene sorcitsi 

lanolin derivative 3-1441 14.0 

~$ Polycxyeciv/Lene 12; 

laury. echer H^ncsperse -A-12 14.4 

PEG 1500 dioleaie Pegcsperse 1S00 ".4.5 

Polyoxy ethylene 14 : 

*c 

laurace Arc surf HFL-"'I4 14.3' 

Polyoxyechyler.e 2: ) 

sorbizan r.oncsceara-e TVeer. 50 14.? 
43 Poiyoxyechylene 20 sorsi-an 

rronooieace TVeer. 30 .: 

Poiyoxyechylene : : ) 
M stearace Myr; 4? .5.0 



8 



BEST AVAILABLE COPY 



EP0SJ2 219 



Polyoxyethy iene '2D) 

stearyl ether 
Polyoxyethy ier.e 22) 

sorbitan .r.oncpa Imitate 
rolyoxyechylene 20) cetyl 

ether 

Polyoxyethy I ene ' 25 ) 

oxypropyiene 

monostearate 
Polyoxyethy lene (20) 

sorbite! nor.oiaurace 
Polycxy ethylene '23) 

lauryl ether 
Poiyoxyethylene ' 50 ) 

.•nones tea rate 
PEG ;000 T.oncs tearate 



Sri; "3 
*%reen 4 0 
3n; 53 

G-2152 
Tween 2 0 



.5.3 



15.0 
IS .7 



wyr; 53 

Pecjosperse 4000 

MS 



.7 . 9 
.8.7 



~he foregoing nst of emuisrf iers >$ not intended to 06 limiting and merely eiemoirf ies selected emuisrfiers 
» *mcn are suitaote for use m accordance with the invention. 

it is to oe understood that two or more emuisifien can oe emotoyeo rf desired. 

"he amount of emuisif ier or matures thereof. to oe tncoroorated m the comoosrtion of the invention. wn«n 
aooroonate t$ from 1 to 50%. jneferaoiy from 2 to 20% and most crefenoiy from 2 to 10% 5y wetgnt of the 

:cmoosit>on. 

;s 

Water 

~he conoosnion of the invention can aiso comonse water, usual v uo to 90%. creferaoiy from 5 to 30% 
Dy voiume. water can function as trie cosmetically acceotaoie ven<ie. 

Silicone Surfactant 

"he ccmoosition of the invention can aiso ootionany comonse a nigh moiecuiar weight s:ncsne surfactant 
*nicn can aiso act as an emuisrfier. in dace of or n addition to the ootionai emuisffier(s) already mentioned. 
*s The sdicone surfactant is a nigh moiecuiar weignt wymer of dimethyl poiysrfoiane with ooiyoxyetnyiene 

and/or ootyoiyprooyieee side chains navmg a moiecuiar weignt of *rom 10.000 to 50.C00 ano navmg tne struc- 
ture: 



ZH 2 
CH, 



CH, 



•;si-a; —rS^-c I,, s,i, gh t 



CK 3 
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when R is a C..,| a;kyt grouo and 

R* a a ociyetrer grouo raving :*e structure: 

■CHjHjOtCjH.O.tCH.CHjO^R* 
*n#ft R* s H or a C... # aikyi grouo. 

a nas a vatue of from 9 to vs. 
o has a vaiue of from 0 to SO. 
x nas a vaiue of from 1 33 to 673. 
y nas a vatue of from 25 to 0.25. 
^eferaoiy. the Oimetnyi soiysuoxane coiymer s one m wmch: 
a has a value of frc*h « 0 to 1U 
a has a value of from 0 to 49 
x nas a vatue of from 388 to 402 
/ nas a vatue of from 15 to 075 

one of grouos R' ano R* being tauryi. ano the other navtng a motcutar weight of 'rem <CC0 to 5000. 
A particularly preferrea atmetnyi poiysiioxane ooiymer <s one m wmcn: 
a has the vatue 14 
0 has the vaiue 13 
x has the vatue 249 
y nas tne vaiue 1 25 

"he dimethyl poiysuoxane ooiymer *s conveniently orov.ced as a aversion <n a voiaUe snoxane, the dis- 
sersion comonsmg. for eiarroie. 'rem 4 to 20% :y votume of the ooiymer ano from 80 to 99% by volume of 
t he volatile snoxane. ideally, t re a.soersion ccnsisa of a 1 C% by votume of t he cciymer asoersed m t he volatile 
stioxane. 

Examoies of the volatile siioxanes m wmen the ooiysiioxane ootymer can ce disoerseo mciude pciydimev 
:hyt siioxane <pentamer and/or hexamen. 

A oarticuiariy. preferred silicone., surf acunt s-cyciomeih<orte-and drmethicone-caoo*yo<; such as OC ' 
3225C Formulation Aid available from OOW CCRNING. Another s lauryimeth.cone copayo*. such as OC 02- 
5200. also available from Oow Corning. 

The amount of silicone surfactant, when oresent m the comoosition will normally be uo to 25%. preferably 
*rom 0.5 to 1 5% by weight of the emuiston. 

Surfactant 



*^e comoosition according to the mventron can atso ooticnatiy comonse a surfactant cnosen 'rom anionic, 
-omontc or amonotenc surfactant or mixtures thereof. 

Suitable anionic surfactants for this purpose are the atkyt suiohates, aikyi ether sutonates. aikaryi suipncrv 
3tes. aikyi succinates, aikyi suionosucc:natts. N-aikoyi sartosmates. ano aiona-oie'm suipnonates. exceoalfy 
t heir sodium, magnesium, ammonium and mono-, o* ano tnethanoi amine saits. T*e aikyi grouos generally con- 
am from 8 to 18 caroon atoms ano may oe unsaturated. The aikyi ether smonates mav contam from one to 
'0 ethylene oxide or propylene oxioe umts per moiecuie. ano creferaoiv contain. 2 to 3 ethylene ox;de unttt 
per molecule. : 

ExaJTOwof suittbie'amomc;sw 
-num lauryt sulonosuconate. ammonium tauryi sutpnate, sodium dodecyibenzene sutononate. tnethanoiamino 
20decyibenzene suiohonate ano sodium N-iauryi sarcosmate. The most preferred anionic surfactants are so- 
lium lauryl sulphate, sodium iauryi etner sutpnate 2EO and 3EO. ammonium lauryi suipnate and ammonium 
iauryi ether sulphate 16O. 2EO and 360. 

The nonionic surfactants suitable for oottonai use m the comoosition of the invention may tncude con- 
densation produca of ationatic tC r C.»i prmary or secondary linear or crancneo cnam a.-conots or pnenois 
with aikyi en e oxides, usuatiy ethylene oxioe ano generally 6-30 SO. 

Other suitable nomon?cs include mono or at a;kyi atkanoiamtoes or atkyl poiygiucosioes. Examples maude 
coco mono or dietnanoiamide. coco mono isooropanotarmde. and coco 01 giucoside. 

The amohotenc surfactants suitable for ootionai use m tn« comoosition of the invention may mctude aikyt 
amine oxides, alky* betames. atkyt emiooDrooyi oetames. aikyt mono- oroialkanoiarmdes. aikvt suionooetamesv 
aJky giycmates ano alky carooxygiyctnates. wnerem the aikyt grouos nave from a to 18 caroon atoms. £jtam- 
?iesmdude lauryt amine oxide, cocomonoet nanoi amide, cocodiet ha not amide.- cocomidoorooyi setaine. o* 
codimethyt suionoprooyi betame ano preferably cocobetame. 

"he surfactants when sresent m the composition of the invention form from 2 to 40% by weight ano pre- 
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^•mtty from 5 to 30% dy weigm 
Other Cosmetic Adjuncts) 

SxamotM of conventional adjuncts wn<n can optionally 3e employed :ncjude antiondants. sucn butyl ny. 
rroxy toiuene; sunscreens, sucn as ocryi metnoiycnnamata and curyimetnojry dt-oenzoyi metnare; numec- 
*jnts. sucn as glycerol, soroitol. 2oyrroiidone-5-carooiYate. diburyipnthaiatr getatm. polyethylene glycol, 
sucn as PEG 2CO-600: Duffers, sucn as »acnc acid together with a base sucn as netnanaammt or sodnan 
lydroxiae: waits, sucn as oeeswax ozokerite wax. paraffin wax: plant enraca. sucn as Aloe vera, cornflower. 
*iicft nazet. eiderfiowet cucumoer. thickeners: actrviry ennancers: colourants: ano perfumes. Cosmetic ao- 
uncts can form the oaiance of the comoosition. 

Preservation of the Composition 

"he comoosition according to the invention >s oreferaoly oreserved in sucn a manner that it wiil enroy an 
extended sneif life following manufacture ano prior to saie and use. Ideally the ccmoos;tion w*i nave an moef- 
-!:te sneif life. 

it is accordingly aooarent that the enzyme inhibitor is nkeiy to be orone to atxac* 5y oactena. moulds and 
••jngr ano other rmc/ooiai .nfiuences. particularly at on values near that of the sum that cnaractense the ore- 
'erred comoosttion. "he sneiMtfe of the composition can therefore oe unacceotaoiy snort due to the oiode- 
;radation of the mmoitor uniess steos are taken to oreserve the comoosition. 

in order to oe preserved, the comoositon snouid arefenoty oe free, or substantially free, from viable m> 
:rootai contaminants that are cooaote of resulting <n microoial soottage of the com cos it ton. and/oreiodeoraoav 
: on of the mnibitor onor to tooicai aooncatcn of the comoosition to mammaiian stun or nar. it s to be un 
stood, however, that the invention n aiso concerned with compositions, as herein defined, wmcn may ( 
vabie but cor mam microorganisms, sucn as oaaenai scores, provided that the conoioons of preservation do 
-.ot result m suostantiai proliferation of the microorganisms onor to use of the comoosition. 

Exam oi es of the methods that can oe emoioyed to achieve preservation of the composition. :n etudes the 
'ollowtng: 

fi) Sterilisation 

r he comoosition according to the -nventon can ce preserved by stentisaton to remove or kill suostantiaiiy 
3:1 viable mtcrociai contaminants, "h.s can :e achieved 'or example by irradiation using a lemai aose of gamma 
"ays. py neat sterilisation or py ultrafiltration using techniques tnat are wen estaoiisneo in the pnarmaceutcai 
-dustry. 

Ml) Chemical Preservative 



~he comoosition according to tre <nventon can atso ce creserveo by >nciuding m <t a cnemicai preservative 
#nicrt functions to ontvem the growtn of or *ni bacteria/ fungi or, otfter- microorganisms.., 

Examotes of cnemicar preservatives' ; r etude etnanoi. benzoic acid. sodium oenzoate. soroic acid, potas- 
sium sorbet*, sodium orooionate ano the methyl, ethvi. orooyi ano butyl ester* of >nycroxyoenzoic acid. The 
amount of chemical preservative fat car re incorporated in the comoosition according to t-e -nventton wui 
generally be from 0.05 to 5%, oreferaoly *rom 0. 1 to 2% Sy weignt. tr.e amount cnosen oemg suf f -cent to armst 
microoisJ oranferation. 



Water activity de 



» ""he comoosition according to t*e -nvennon can aiso oe oreserved by the 'ncus.on of a water activity de- 

pressant sucn as g:yceroi. preoyene giycoi. sorbitol, sugars and saits. for examoies ai*ah metai nances sui* 
p nates and carooxyiates..When emoioytng a water, act ivifydeoressant. sufficient sncuid be tncorDcrateo.m tne-. 
xmocsuon according to tne invention to '■educe tre water actrvtry (a^j from i to < 0 3. preferadv to < 0 85 
and mosroreferaoty < 0 8.- the lowest of. these vaiues cemg tnat at wmcn yeasa. moulds and fungi w.h not 

55 ;ro*rferate. 
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UM of the in hibitor of glutamlno metaoollsm for reducing or retarding half growth o r for eJbirtnatlna 
half from the akin. " * 

Tht invention accordingly aiso provides for the use of an .pn.bitor of giutamine metabolism, as nets* de- 
fined, for tooicai aooncation to mammanan stun or nair for reducing or retarding natr growtn. or for etrnmaung 
unwanted nar from tne skm surface. 

The composition according to tne tnventron rs onmaniy intended for topcal aooicauon to the sk* of the 
^uman suoiect particularly tne legs, ajtutae and face, .n oroer to enmmate unwanted hair, or at least to reducs 
or retard hair growtn. The compositor* can at so oe aopned prof ii act icaily to tne skin to prevent suoseouem 
hair r ©growth. 

r he amount of the comoosition and the freauency of application to the skm can vary widely depending 
on oenonai needs, out it is suggested as an eiampie that tooicai appxanon of from 0. 1 :o 5g darfy containing 
from 0.00001 to ig of a selected inhibitor of gluiamme metabolism. w«l in most cases result :n desred loss of 
unwanted har and mamtenence of the skm m a nariess condition. 

PROOUCT FORM AND PACKAGING 

The tooicai skm ano.'rr "air treatment comoosition of the invention can oe 'ormuiaied as a i<outd or gel. 
cr as a (onon nav.ng a v.scas.ty of from 4.000 to 10.000 mPas. a fluid cream having a viscosity of from 10.000 
to 20.000 mPas or a cream navmg a viscosity of from 20.000 to tOO.000 mPas. or aoove. 

Although the comoosition of the invention is onmaniy mtenoed to be formulated as a oroduct for the re- 
movaJ of unwanted hair from the skm. <t can with the inclusion 0/ suitable adtuncts oe formulated to njnct*n. 
for examoie. as an antioersoirant. seoaorant. sun care product or a shavmg product sucn as a srtavm 
moiissa. 

The composition can be packaged >n a container to suit its viscosiry and intended use.oy the consumer. 
For examoie. a nquid. gel. lotion or fluid cream can be packaged in a bottle or a rotl-bail aopiicatflr or a pro* 
oetiant-dnven aerosol device or a container fitted with a oumo suitable for finger operation. This comoostfjon 
can be packaged m a bottle or sachet When the composition is a cream, it can smoly be stored m a norv 
deformaoie bottte or scueeze container, sucn as a tube or a lidded jar. 

The invention accordingly aiso provides loosed container containing a cosmetically acceptable comoo- 
sition as herein defined. 



Proceee 



55 



"he invention aiso provides a process for creoanng a depilatory composition wmcn.comonses the steos 
of mmng an effectrve amount of an mnipitor of giutamme metaoonsm. as herein defined, together with a cos- 
metically acceotaoie earner 'or tne mn ibitor. 

Evidence to demonstrate the Inhibition of gluumine metabolism In hair. In vitro 

As.has oeen stated earlier; the: conversion oft succmats to furnaiats js caorysedbyvthe enzyme succinate, 
dehydrogenase, whose activities can je inhibited by the presence of an effective amount of maionic aod. This 
acid is accordingly an imoortant enzyme inhibitor wn*n interferes with the conversion of glutamine to pyruvate, 
since this pathway involves the formation of both *umarate and maiate oefore pyruvate u reached. 

The effect of maionic acid in this roie hes therefore oeon verified by an m vitro teenmque invotvmg a study 
of the growth of isolated, viable heir 'oiiictes. 

The teenmoue employed was as follows: 

Human scaio hair foiiides were -soiated as oescnoed by Phiioott at at., m j Cell So 97. 463-471 (1990). 
Ten follicle* from eacn of two patients and five from a t hire patient were mcuoated m the oresence anc absence 
of 2.5mM maionic acid (0.026% w/v]. m growth medium (vVniiama.E medium containing L-Giutamme <2mM\ 
and antibiotics, ail avarfebie from Flow Laooratones. suooiemented with msunn nOug/mi) and hydrocortisone 
(lOng/mtK The lengths of .the heir fouides were recorded on day O. 1. 2.3.6. 7.8. 9 usmg en eyepiece graticule 
and inverted microscope and the mean cumulative growtn calculated for eecn reetmont grouo. Results are. 
snown m Figurs 1 with error oars representing the standard error of the meens (3.E.M). 

in FJgum 1 . the mean cumulative nar growtn (mmi for ail the natr follicles is snown on the cremate and 
the duration of the experiment (9 days culture m sucoiememed Williams £ medium) is snown on theaoscssa. 

As can oe seen oy msoection of Figure 1. the rate of har growtn m vitro is significantly reduced over the 
•est oenoo m the oresence of 2.5 r*M maionic nod. as compared with the control. 
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in addition. r«o oiner mmbitors were tested using the same tecfimoue es descnoed above. Tnese nni&iton 
*trt meso-urunc acrt. *n<h mmbfts the enzyme fumarase and innibits conversion of fumante to maata, 
and Hydroxy matonic acid (ta/tremc aod). when mnibita mane enzyme and inhibits conversion of oxatoeottra 
'.2 Oyruvate. KesuiB snow mat trese mmbitors are not as ocrent as matonic acid, however they aooeer to bo- 
*ave synergisttcaity. Potency may retate to tne oosition m tne oathway of giutamine metaooium at wfiicn they 
exert their effect. 

The natr growth inhibiting effect of all three inhibitors tested after 7 days culture m suooiememed Wiliame 
£ medium is snown m Table 2 Setow. 



'0 


Table 2 


•5 


Inhibitor 


Areragej amount 
of hair grown 
in one wmmk 

(am) 


Hair grown 
in one week 
ia-vitro as 
a 

of coneroX 
( average ) 


Number of 
tmir 

follicle* 
examined 




Malonic Acid 
2.5rW '0.325% 

W/VJ 


1 . 6 1mm control 
1 ♦ 2 2mm rest 


76.4% 


25 


;s 


Mesco Tartaric 
Acid 3.SmM 
f 0 . 0375% w/vl 


2 . Olim controi 
1 . 95mm' rest 


97 .3% 


22 


20 


Mesco Tartaric 
Acid 10mM 
(0 . 15% w/v) 


2 .00mm controi 
1.48mm rest 


75.1% 


22 




Hy d r oxyma i c n i c 
Acid 2 . :mM 

(0. :3%w/v) 


2 . 01mm controi 
1 . 98mm r es t 


97. 9% 


22 


:$ 


Hydr oxyma ionic 1 
Acic ;:*-nM 
(0.12% w/v) f 


2 . 1 6mm controi 
2 . 03mm "est 


96.:% | 


10 


44 


Hydrcxyma ionic 
Adic l.SmM 
plus: Meso 
Tartaric Acid 
2 . 5mM 


2 . ISrrsn control 
1 . 39mm rest 


37 . 5% 


10 



45 

EXAMPLES 



The invention ts iHustrateo av the 'oNowmg examotes. eacn of wnicn orovtces a csmoosftion comonsmg 
one or more sceofic enzyme tnn:oitors of giutamme meiaoousm m accoroance *itn.:?-e invention. 

so 

Example 1 

~*vs Ejamote frustrates a lotion accorojng :o tne invention wmcn.is smtaote-'or ;oc;cai aoo"cauon :o tne 
skin m oroer to eliminate nair growtn. 
55 "he lotion nas the following formulation: 
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5-di*2>5-oion or leucine 


3 


Water 


:o 100 


Perfume 


xs. 



Example 2 



r his £jiamo<e illustrates a nair retarding tame wn*n ts suitaoie For aooncanon to sum cf tne legs or uniai. 
"he nair retarding tonic nas tne foilowmg formulation: 



J-carooxv-S-tsromofurorate 2 

Ethanoi 50 

water :o 100 

Perfume 3.s. 



Example 3 

~his Exarrwe atso illustrates a jotion wnicn is suitable for tooicai aooiicaticn to the underarm. 
The lotion nas tne following formulation: 



» Coooer 00 acetate 

a moan-2-ol *0 
Water to 100 

:3 3 erf ume :s. 



Example 4 

*hts Examoie aiso illustrates a nair remover w men is suitaoie for aooncanon to tre s»un. 
Thenaw remover n«tr>e following: formulation::. 



vanadium suionate 
Elhanol 
Water 
^erfume 



20 
:o 100 

3.S. 



Examplea 5 ha 7 

^e following formulations resresem :ottons wh»cft can be used tooieaily m tre-removat of *a* from :r*e - 
*s ' 'ace. tegs or axiiiae. 
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TO 



T5 



20 



i 


5 


6 


7 


Hydroxy ttnyi caiutose 


0.4 




0.4 


Absolute tt hind 


25 


25 


25 


Prooane-i.2-diof 






38.4 < 


8utane-i.3-dioi 


38.4 


3a.6 




Paramethyi benzoate 


0.2 


0.2 


0.2 


Maionic aod 


7.5 






Maso-tartanc tod 




r.o 




Fluoromaiic aod 






6.5 


N-aceryi protme 


0.6 


0.6 


0.6 


Perfume 






1 


water 


to 100 


4 00 


•oo 



Example • 

This Example illustrates a water-m-oil emulsion containing an enzyme inhibitor according to the inventcn. 
which is useful for removing hair from t ha body surface: - 

The emuision consisted of 10% by volume oily phase and 90% by volume aoueous onase. 
The oily phase and the aoueous phase had the following constitution: 



» % W/V 

ODy phase 

Sort i tan monoaeate 20 

J5 Quatermum- 1 8 hectonte 5 

Liquid paraffin 75 
Aqueous phase 

* Maiomc aod 5.0 

. Xanthanguxn : 

Preservative 0.3 

4^ Perfume os. 

: Sodium cWonde <1% w/w solution) to 100 



The emulsion was prepared by taking <0 parts Oy voiume of the ony onase ara :o t acd:.tg scwiy with 
stirnng 90 pars by voiume of :ne aoueous pnase. 

Examples 

^his Exatnote aiso illustrates e lotion wmch is suttaote /'or tootcai aooncation !a':res*m: 
The lotion has t he. following formulation: 
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1 

j Hydrexymsjonie aad 


5.0 


Prooan-2-ol 


«0 


Ethanol 


to 100 



Example 10 

This examote illustrates a water-m-orf emulsion containing two enzyme inhibitor* according io tnt inven- 
tion, when is useful for removing nar from the oody surface. 

The emulsion consisted of 10% by volume oily phase and 90% by volume aqueous onase. 
the otiy phase and the aqueous phase had the following constitution: 



;s 



JO 



45 



Ofly phase 



Sorbitan monooeate 
Quatefnium-18 hectonte 
Liquid paraffin 
Aqueous phase 



20 
5 

75 



Malonic acid 
Hydroxymalonic acid 
Xanthan gum 
Preservative 
Perfume 

Sodium cnionde fi^j w/w solution) 



2.5 
2.5 

1 

0.3, 
Q.s. 
to 100 



*he emulsion was oreoareo by taking to parts by volume of the oily pnase and to it adding siowiy w«h 
stirnng 90 parts oy voiume of the aqueous phase. 

Example 11 

T>« .eMmote riiuswta*: a< s havir^ 
'oflowing ingredient 



Ingredient 



i wVv 



, Tnetheno* amine steerate a 
' Sodium steerate 1 

Potassium stearate 4 6 

Matonrc acid i .0 

'water 20 

Perfume^ q.s. 

snaoeilant to 100 
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TWt example illustrates • roil-on antipersotrant m accordance with the invention. The ratf-on i«on , 
tilled the following ingredients. 



Ingredient 






A. 


Magnesium aluminium silicate 


1 




Water 


44 




MaJomc aod 


5 


3. 

i 


Glyceryl monostearata 


8 


C. 


Aluminium chloronydrate (50% aq. soin) 


40 


0. 


Volatile silicon* 


2 



Procedure 

Add magnesrum aluminium smcate and maiomc acid to waiar siowty. agitating continually umd smooth, 
and heat to 70*C. Heat 8. to 7VC and add to A. Mii unu temperature nas fallen to 50*C. Heat C. to 50*C and 
add to A.*B. Mi* until product has reached room temoerature <20*CV Add 0. and str for 15 minutes. 

The lotion preoared as aoove *s then dispensed mto a roll-bail applicator to provide the finished rotf-on 
product 

The same lotion is also suitable for impregnating a fabric or tissue for use as a wioe. 



Claims 

1 . A composition suitable for topical application to mammalian skin for reduong, retarding or eliminating ha* 
growth. wn«n comonsee: 

0 an effective amount of an mmbitor of glutamme metaoolism m mammanan skin or naic and 
m) a cosmetically acceotaote vehide for the mnibitor. 

2. A comoosition according to aaim 1. m wmch the mmbior s an agent for inhibiting at 'east one enzyme 
nvoived in the conversation of glutamme to lactate m mammalian skin or nair. 

3. a comoosition according to daim 2. in wmch the enzyme >s giutamtnase which converts glutamme to g*u» 
:amate. 

4. A comocsaion according to da»m ,3. »n wmctuhe giutaimnaae mniditc* is 6^iazo-5^ic<rw»eucirt«.. 

5. A composition according to cta*n 2. in wmch the enzyme « giutamate dehydrogenase wmch converts giu- 
tamate to a^etoghitam. 

A comoosition according to da«n 5. in wntch the giutamate dehydrogenase mhitoitor is 3-carboxy-5-bn> 
mceuroic aod* 

7. A cornoostion according to claim 2. :n wmcn the enzyme is a-ketqgtutarate cecarooxyiase wnich converts 
a-ketogtutarato to succmyi Co A. 

ft. A comoosition according to ctaim 7. >n which the of a-ketogtuurate dehydrogenase mnibitor is coooer (ii) 
acetate. 

9. A comoosition according to ciaim 2. in wmch the enzyme * succmyt CoA syntnetase wncn converts sue* 
ctnyt CoA to succinate. 

10. A composition according to aaim 9. in wmch the succmyi CoA syntnetase mnibitor is vanadium sulphate. 
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11. Acomoositon according to ciam 2. in wnch the enzyme is succinate dehydrogenase which 
on«ft oo furmarate. 

11 A ccmoositen according to dam 11. in which the succinate dehydrogenase inhibitor « maJenc ; 
IX A composition according to dam 2. in when the enzyme is fumarase which converts rumaritt tt 

14. A composition according to dam 13. in which tht fumarase inhibitor is mesota/anc acid. 

15. A composition according to dam 2. in wmch the enzyme m maiato dehyiVogenese wnch converu 
to oxajoacttate. 

16. A comoosition according to dam 15. in which tht maJatt dehydrogenase inhibitor is fluoromaiic aad. 

17. A comoosition according to daim 2. in which tht enrymt <s malic enzyme which convtrts oiatoacttra 
to pyruvate. 

it. A comoosition according to claim 17. in which tht malic enzyme inhibitor a hyd/uryrnatonic aad. 

19. A comoosition acccrcmg to cam 2. .n wmcn tht tnzymt >s malic enzyme which convero maUte to oyr- 
uvatt. 

20. A comoosition according to dam 19 m wn.ch tht maiate enzyme inhibitor is hydrexymaJomc aad. 

21. A comoosition according to dam 1 . which furthtr compnats t hair lighttntr. 

2Z A comoosition according to daim 21. m whicfuha hair lighttntr * kojic aod;- 

2X A composition according to dam 1 , which furthtr ecmonsas a thiogJyeotJata. 

24. A comoosition according to any practding dam. which ftirthtr comprises an antiptrsoirant agar* and/or 
deodorant, parts of tht composition. 

23. ' A composition according to any preceding ©aim. wrnch farther comonses a sunscreen agent 

26. A comoosition according to any preceding C iam. which comprises not mora than 5.0 weight parts of in- 
hibttor per 100 votumt parts of the composition. 

27. A comoosition according to any preceding ciam. which comonses not more than 1.0 weight parts of in- 
hibitor par 100 votume parts of the comoosition. 

21. The use of a comoosition according to any one of daims 1 to 27 in reducing, retarding nair growth or *t 
eliminating n air from mammalian skin, py topical application. 
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